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Summary

Background: The role of conservative surgery and radiation therapy (CS and RT) in the treatment of patients with
infiltrating ductal carcinoma is well established. However, the efficacy of CS and RT for patients with infiltrating
lobular carcinoma is less well documented. The goal of this study was to examine treatment outcome after CS and
RT for patients with infiltrating lobular carcinoma and to compare the results to those of patients with infiltrating
ductal carcinoma and patients with mixed ductal–lobular histology.

Methods: Between 1970 and 1986, 1624 patients with Stage I or II invasive breast cancer were treated with
CS and RT consisting of a complete gross excision of the tumor and≥6000cGy to the primary site. Slides were
available for review for 1337 of these patients (82%). Of these, 93 had infiltrating lobular carcinoma, 1089 had
infiltrating ductal carcinoma, and 59 had tumors with mixed ductal and lobular features; these patients constitute
the study population. The median follow-up time for surviving patients was 133 months. A comprehensive list of
clinical and pathologic features was evaluated for all patients. Additional histologic features assessed for patients
with infiltrating lobular carcinoma included histologic subtype, multifocal invasion, stromal desmoplasia, and the
presence of signet ring cells.

Results: Five and 10-year crude results by site of first failure were similar for patients with infiltrating lobular,
infiltrating ductal, and mixed histology. In particular, the 10-year crude local recurrence rates were 15%, 13%,
and l3% for patients with infiltrating lobular, infiltrating ductal, and mixed histology, respectively. Ten-year dis-
tant/regional recurrence rates were 22%, 23%, and 20% for the three groups, respectively. In addition, the 10-year
crude contralateral breast cancer rates were 4%, 13% and 6% for patients with infiltrating lobular, infiltrating ductal
and mixed histology, respectively. In a multiple regression analysis which included established prognostic factors,
histologic type was not significantly associated with either survival or time to recurrence.

Conclusions: Patients with infiltrating lobular carcinoma have a similar outcome following CS and RT to pa-
tients with infiltrating ductal carcinoma and to patients with tumors that have mixed ductal and lobular features. We
conclude that the presence of infiltrating lobular histology should not influence decisions regarding local therapy
in patients with Stage I and II breast cancer.
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Introduction

The efficacy of conservative surgery and radiation
therapy (CS and RT) for the treatment of patients
with the most common histologic type of invasive
breast cancer, infiltrating ductal carcinoma, has been
well established. Infiltrating lobular carcinomas are
the second most frequent histologic type of invasive
breast cancer. This type of carcinoma is often char-
acterized by insidious infiltration of the breast tissue,
which makes it difficult for the mammographer, sur-
geon, and pathologist to delineate the extent or even
the presence of the lesion pre-operatively, at the time
of surgery, and during gross examination of the ex-
cised breast tissue. In addition, these lesions are often
characterized by the presence of multicentricity in the
ipsilateral breast [1–5]. These features have raised
concerns about the use of CS and RT for patients with
infiltrating lobular carcinoma.

Several prior studies, including one from our in-
stitution, have suggested that patients with infiltrating
lobular carcinoma may be adequately treated with CS
and RT [6–16]. The purpose of this study was to
evaluate further in a larger population with longer
follow-up the treatment outcome of patients with in-
filtrating lobular carcinoma following CS and RT and
to compare these results to those of patients with infilt-
rating ductal carcinoma and patients with infiltrating
carcinoma with mixed ductal and lobular features.

Materials and methods

Between 1970 and 1986, 1624 patients with AJCC-
UICC clinical stage I or II invasive breast cancer were
treated with CS and RT at the Joint Center for Ra-
diation Therapy (JCRT), Boston, MA. All patients
had a complete gross excision of the primary tumor
and≥6000 cGy to the primary site. Pathologic mater-
ial from the primary tumor was available for review
in 1337 cases (82%). Of these, 1089 had infiltrating
ductal carcinoma and 93 had infiltrating lobular car-
cinoma (including classical and variant types). Fifty-
nine patients had tumors that could not be clearly
classified as either infiltrating ductal or infiltrating lob-
ular carcinoma for a variety of reasons. In some of
these lesions the tumor cells infiltrated the stroma in a
pattern characteristic of infiltrating lobular carcinoma
but did not have the cytologic features typical of a
lobular cancer. Other lesions were composed of tumor
cells that were characteristic of those seen in infilt-

rating lobular carcinomas, but the pattern of stromal
invasion was not typical of any of the variants of in-
filtrating lobular carcinoma. Therefore, the tumors in
these 59 patients were categorized as having mixed
ductal and lobular histology. The remaining 96 pa-
tients had other histologic types and were excluded
from this analysis. The average number of slides avail-
able for review was similar for patients in all three
groups: 13.3 for infiltrating ductal carcinomas (range
1–76), 13.9 for infiltrating lobular carcinomas (range
1–65) and 11.3 for cancers with mixed ductal and lob-
ular features (range, 2–40). Adjuvant chemotherapy
was used in 333 patients, 92% of whom were node-
positive. Only 32 patients received adjuvant hormonal
therapy (30 with infiltrating ductal carcinoma, one
with infiltrating lobular carcinoma, and one with car-
cinoma with mixed features). The median follow-up
time for surviving patients was 133 months.

Histologic features recorded for tumors in all
groups included the presence or absence of lymphatic
vessel invasion, the presence and extent of associ-
ated ductal carcinomain situ and lobular carcinoma
in situ, and the microscopic margin status. Lymphatic
vessel invasion was scored when tumor emboli were
noted in thin-walled, endothelial-lined spaces, usually
in the peritumoral region. It should be noted that most
patients in this series were treated before the evalu-
ation of microscopic margins became routine practice.
As a result, microscopic margin status was evaluable
in only 400 patients in this series (348 ductal, 28
lobular, and 24 mixed). Among patients with infilt-
rating lobular and mixed histology, additional features
evaluated were the presence or absence of a des-
moplastic stromal reaction, the presence of multiple
(non-contiguous) foci of invasive carcinoma, and the
presence and extent of signet ring cell differentiation
in the invasive component of the lesion. Infiltrating
lobular carcinomas were further categorized as clas-
sical, solid, alveolar, tubulolobular, and pleomorphic
subtypes.

The patients in these three groups were compared
with regard to their clinical characteristics and treat-
ment outcome. The Fisher exact test was used to
compare categorical characteristics between patients
with the three histologic types and to compare site
of first failure. The log rank test was used to com-
pare time to recurrence and survival between the three
groups.

Step-up polytomous logistic regression and pro-
portional hazards regression models were also used
to determine which clinical and pathologic features
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correlated with site of first failure and time to first
failure among the 93 patients with infiltrating lobular
carcinoma. Features included in these models were pa-
tient’s age, T stage, number of positive lymph nodes,
use of systemic therapy, year of diagnosis, lobular
subtype, lymphatic vessel invasion, multifocal inva-
sion, stromal desmoplasia, stromal reaction at edge
of tumor, signet ring cells, and microscopic margin
status.

Results

The characteristics of the patients with infiltrating lob-
ular, mixed, and ductal carcinoma are compared in
Table 1. Patients with infiltrating lobular carcinoma
were significantly older than those with infiltrating
ductal or mixed histology. Patients with infiltrating
lobular, infiltrating ductal, and mixed histology were
similar with regard to the proportion of patients with
T1 tumors. Positive axillary lymph nodes and the use
of adjuvant chemotherapy were both more common
in patients with mixed histology than in patients with
ductal or lobular histology. The presence of lymphatic
vessel invasion was seen most often in patients with
infiltrating ductal carcinoma and least often in patients
with infiltrating lobular carcinoma. The presence of
positive margins was more common in patients with
infiltrating lobular and mixed carcinomas than in pa-
tients with infiltrating ductal carcinoma. Among the
93 infiltrating lobular carcinomas 62 were classical,
7 were pleomorphic, 5 were tubulolobular, 3 were

Table 1. Characteristics of patients with infiltrating lobular, mixed,
and infiltrating ductal carcinoma

Histology

Lobular Mixed Ductal p-value

Number of patients 93 59 1089

Median age 58 51 50 0.0001

Size T1 55% 57% 56% 0.96

Node+ 32% 48% 38% 0.05

LVI+∗ 15% 27% 38% <0.0001

Microscopic

margins+∗∗ 66% 67% 39% 0.0004

Adjuvant chemo-

therapy 20% 37% 29% 0.07

Abreviation: LVI: lymphatic vessel invasion.
∗Among patients evaluable for LVI (88 lobular, 52 mixed, 912
ductal).
∗∗Among patients with evaluable margins (28 lobular, 24 mixed,
348 ductal).

Table 2. Five-year crude results for site of first failure

Histology

Lobular Mixed Ductal

Number of patients

evaluable 93 59 1082

Alive, NED 75% 68% 67%

Local recurrence 8% 10% 10%

Distant/regional recurrence 13% 14% 16%

Contralateral breast cancer 2% 7% 4%

Dead without recurrence 2% 2% 3%

Thep-value for the distribution of site of first failure by histo-
logic type was not significant.
Abbreviation: NED, no evidence of disease.

alveolar, and 16 had mixtures of classical and other
subtypes.

The 5 and 10-year results relating the histologic
type to site of first failure are shown in Tables 2 and 3.
There were no significant differences among the three
groups with regard to local recurrence, distant/regional
recurrence, or contralateral breast cancer rates at 5 or
10 years. Furthermore, there were no significant dif-
ferences in survival in the multiple regression analysis
which included established prognostic factors. The
hazard ratio was 0.76 for infiltrating lobular versus
infiltrating ductal carcinoma(p = 0.18) and 0.97 for
mixed versus infiltrating ductal carcinoma(p = 0.91).
Similar results were obtained for time to recurrence.

We also compared the patterns of local recurrence
within the breast in patients with infiltrating lobular,
infiltrating ductal, and mixed histology carcinomas
(Table 4). The patterns of local recurrence within the
first five years were similar for patients with infiltrat-
ing lobular and infiltrating ductal carcinoma. Among
patients with infiltrating lobular carcinoma, six of 7
local recurrences (86%) within the first five years were

Table 3. Ten-year crude results for site of first failure

Histology

Lobular Mixed Ductal

Number of patients evaluable 54 31 682

Alive, no evidence of disease 56% 42% 55%

Local recurrence 15% 13% 13%

Distant/regional recurrence 22% 23% 20%

Contralateral breast cancer 4% 13% 6%

Dead without recurrence 4% 10% 6%

Thep-value for the distribution of site of first failure by histologic
type was not significant.
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Table 4. Pattern of local recurrence within the first five years
related to histologic type

Histologic type # of LR Location of LR

TR MM E S U

Lobular 7 4 2 0 1 0

Mixed 6 2 1 1 2 0

Ductal 92 50 22 11 8 1

Abbreviations: LR: local recurrence; TR: true recurrence; MM:
marginal miss; E: elswhere in the breast; S: skin of the breast;
U: unclassifiable.

Table 5. Crude local recurrence rates for patients with infiltrating
lobular carcinoma and infiltrating ductal carcinoma treated with
conservative surgery and radiation therapy

Study Follow-up Local Recurrence Rates

Lobular Ductal

# pts (%LR) # pts (%LR)

Mate17 83 mos (med) 12 (25) 108 (13)

White10 60 mos (med) 30 (3) 346 (5)

Weiss9 61 mos (med) 41 (10) 389 (15)

Schnitt7 75 mos (med) 49 (14) 561 (12)

Haffty14 126 mos (med) 54 (10) 761 (8)

Poen8 66 mos (med) 60 (2) NA

Bouvet16 56 mos (med) 74 (12) NA

Kurtz6 61 mos (med) 67 (18) 709 (11)

Present series 133 mos (med) 93 (15) 1089 (13)

Salvadori15 137 mos (med) 286 (8) 1903 (8)

Sastre-Garau11∗ 60 mos (min) 480 (9) 6797 (14)∗∗

∗Most patients in this series were treated with conservative surgery
and radiation therapy, but some were treated with conservative sur-
gery alone and some were treated with radiation therapy alone.
∗∗This group includes all non-lobular infiltrating carcinomas.
Abbreviation: NA: information not available.

at or near the primary site (either true recurrences or
marginal misses). This was comparable to the propor-
tion of local recurrences at or near the primary site
within the first five years in patients with infiltrating
ductal carcinoma (72 of 92, 78%). Although patients
with tumors showing mixed ductal–lobular histology
less frequently had recurrences at or near the primary
site within the first five years (50%) than patients in
either of the other two groups, this may be a reflection
of small patient numbers as only six local recurences
were observed within the first five years in the mixed
histology group.

A polytomous logistic regression model was used
to determine the relationship between various clinical
and pathologic factors with site of first failure at 5
years (NED vs local vs distant/contralateral/dead of
other causes) among patients with infiltrating lobular

carcinoma. In that model, higher T stage (T2) was
significantly associated with distant failure(p = 0.01)
and the presence of lymphatic vessel invasion was sig-
nificantly correlated with the local recurrence(p =
0.04). In a proportional hazards model , the pres-
ence of four or more positive lymph nodes was the
only factor significantly related to time to first fail-
ure among patients with infiltrating lobular carcinoma
(p = 0.0001). It should be noted, however, that
the small number of cases and relatively small num-
ber of events substantially limited the power to detect
differences in these models. Furthermore, although
microscopic margin status was not related to the risk of
local recurrence among patients with infiltrating lob-
ular carcinoma, microscopic margins were evaluable
in only 30% of patients with this histologic type and
six of the 7 local recurrences in this group occurred in
patients with unevaluable margins.

Discussion

The results of this study indicate that patients with
infiltrating lobular carcinoma, infiltrating ductal car-
cinoma, and carcinomas with mixed ductal and lobular
features have similar outcome following treatment
with CS and RT with regard to local recurrence,
distant/regional recurrence, and survival.

Several pathologic studies have clearly docu-
mented that infiltrating lobular carcinomas are fre-
quently characterized by multicentric foci in the ip-
silateral breast [1–5]. This observation initially raised
concerns about the use of breast-conserving therapy
for the treatment of patients with this histologic tu-
mor type. One study that has suggested that infiltrating
lobular histology is associated with an increased risk
of local recurrence [17]. However, our observations
and those of other investigators [6–16] have simil-
arly demonstrated that the risk of local recurrence in
patients with infiltrating lobular carcinoma is com-
parable to that of patients with infiltrating ductal car-
cinoma and that lobular histology is not a risk factor
for local recurrence (Table 5). Furthermore, the pattern
of local recurrence in patients with infiltrating lobular
carcinoma is similar to that of patients with infiltrating
ductal carcinoma (i.e.. most recurrences are at or near
the primary site).

There are few available data on the risk of local re-
currence in patients whose tumors show mixed ductal
and lobular features, since tumors with this histologic
appearance are uncommon. This histologic type was
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seen in 4.4% of 1337 tumors in our series, in 2.6% of
the 879 tumors in the series of Weiss et al. [9], and
in 2.2% of the 11,036 tumors in the series of Sastre-
Garau et al. [11]. In all three of these studies, the risk
of local recurrence in patients with mixed histology
was similar to that seen in patients with infiltrating
lobular carcinoma and infiltrating ductal carcinoma.

Our results further indicate that infiltrating lobu-
lar histology is not a prognostic factor for distant or
locoregional recurrence or for overall survival. These
results are also similar to the observations of oth-
ers [6–16]. However, a number of previous authors
have noted that the category of infiltrating lobular car-
cinoma includes a variety of subtypes including clas-
sical, alveolar, solid, tubulolobular, and pleomorphic
types [18–23]. Moreover, some studies have suggested
that patients with the classical pattern of infiltrating
lobular carcinoma have a more favorable prognosis
than patients with infiltrating ductal carcinoma or with
other lobular subtypes [22, 23]. Unfortunately, there
were too few patients in our study with lobular sub-
types other than the classical subtype to address this
interesting issue.

Earlier studies have suggested that patients with
infiltrating lobular carcinoma have a frequency of con-
tralateral breast cancer higher than that seen in other
histologic types [1, 3, 24]. However, both in our study
and in the recent large study by Sastre-Garau et al.
[11], the incidence of contralateral breast cancer was
similar in patients with infiltrating lobular carcinoma
and infiltrating ductal carcinoma.

In summary, our results indicate that patients with
infiltrating lobular carcinoma or with carcinomas that
show mixed ductal and lobular features have local
recurrence and survival rates similar to those of pa-
tients with infiltrating ductal carcinoma when treated
with conservative surgery and radiation therapy. We
conclude that the presence of infiltrating lobular or
mixed ductal–lobular histology should not influence
decisions regarding local or systemic therapy for pa-
tients with Stage I or II breast cancer. In current
practice, all resected breast specimens undergo care-
ful assessment for margin involvement and patients
with negative margins are considered good candidates
for breast conserving therapy, regardless of histolo-
gic type. We and others are assessing whether there
are subsets of patients with infiltrating ductal and
infiltrating lobular carcinoma with limited margin in-
volvement that are also suitable candidates for breast
conserving treatment.

Acknowledgement

Supported in part by grant FISS 93/5588 from the
Spanish Institute of Health (G.P.)

References

1. Ashikari R, Huvos A, Urban J, Robbins GF: Infiltrating
lobular carcinoma of the breast. Cancer 31: 110–116, 1973

2. Fisher ER, Gregorio RM, Redmond C, Vellios F, Sommers
SC, Fisher B: Pathologic findings from the National Surgical
Adjuvant Breast Project (Protocol no. 4). I. Observations con-
cerning the multicentricity of mammary cancers. Cancer 35:
247–254, 1975

3. Lesser M, Rosen PP, Kinne D: Multicentricity and bilaterality
in invasive breast carcinoma. Surgery 91: 234–240, 1982

4. Tinnemans JGM, Wobbes T, van der Sluis RF, Lubbers E-JC,
de Boer HHM: Multicentricity in nonpalpable breast car-
cinoma and its implications for treatment. Am J Surg 151:
334–338, 1986

5. Gump FE, Shikora S, Habif DV, Kister S, Logerfo P, Es-
tabrook A: The extent and distribution of cancer in breasts with
palpable primary tumors. Ann Surg 204: 384–390, 1986

6. Kurtz IM, Jacquemier J, Torhorst J, Spitalier J-M, Amalric R,
Hunig R et al. Conservation therapy for breast cancers other
than infiltrating ductal carcinoma. Cancer 63: 1630–1635,
1989

7. Schnitt SJ, Connolly JL, Recht A, Silver B, Harris JR: Influ-
ence of infiltrating lobular histology on local tumor control in
breast cancer patients treated with conservative surgery and
radiotherapy. Cancer 64: 448–454, 1989

8. Poen JC, Tran L, Juillard G, Selch MT, Giuliano A, Silverstein
M et al.: Conservation therapy for invasive lobular carcinoma
of the breast. Cancer 69: 2789–2795, 1992

9. Weiss M, Fowble B, Solin LF, Yeh I-T, Schultz DJ: Outcome
of conservative therapy for invasive breast cancer by histologic
subtype. In J Radiat Oncol Biol Phys 23: 941–947, 1992

10. White JR, Gustafson GS, Wimbish K, Ingold JA, Lucas RJ,
Levine AJ et al.: Conservative surgery and radiation therapy
for infiltrating lobular carcinoma of the breast. Cancer 74:
640–647, 1994

11. Sastre-Garau X, Jouve M, Asselain B, Vincent-Salomon A,
Beuzeboc P, Dorval T et al.: Infiltrating lobular carcinoma of
the breast. Clinicopathologic analysis of 975 cases with refer-
ence to data on conservative therapy and metastatic patterns.
Cancer 77: 113–120, 1996

12. Fisher ER, Sass R, Fisher B, Gregono R, Brown R, Wicker-
ham L: Pathologic findings from the National Surgical Ad-
juvant Breast Project (Protocol 6). II. Relation of local breast
recurrence to multicentricity. Cancer 57: 1717–1724, 1986

13. Silverstein MJ, Lewinsky BS, Walsman JR, Gierson ED, Col-
burn WJ, Senofsky GM et al.: Infiltrating lobular carcinoma.
Is it different from infiltrating duct carcinoma? Cancer 73:
1673–1677, 1994

14. Haffty BG, Perrotta PL, Ward B, Moran M, Beinfield M,
McKhann C, et al.: Conservatively treated breast cancer:
Outcome by histologic subtype. The Breast J 3: 7–14, 1997

15. Salvadori B, Bignazoli E, Veronesi P, Saccozzi R, Rilke F:
Conservative surgery for infiltrating lobular breast carcinoma.
Br J Surg I 84: 106–109, 1997



54 G Peiro et al.

16. Bouvet M, Ollila DW, Hunt KK, Babiera GV, Spitz FR, Giuli-
ano AE et al.: Role of conservation therapy for invasive lobular
carcinoma of the breast. Ann Surg Oncol 4: 650–654, 1997

17. Mate TP, Carter D, Fischer DB, Hartman PV, McKhann C,
Merino M et al.: A clinical and histopathologic analysis of
conservative surgery and radiation therapy in Stage I and II
breast carcinoma. Cancer 58: 1995–2002, 1986

18. Fechner RE: Histologic variants of infiltrating lobular car-
cinoma of the breast. Hum Pathol 29: 1539–1545, 1975

19. Fisher ER, Gregorio RM, Redmond C, Fisher B: Tubulolobu-
lar invasive breast cancer: A variant of invasive lobular cancer.
Hum Pathol 8: 679–683, 1977

20. Martinez V, Azzopardi JG: Invasive lobular carcinoma of the
breast: Incidence and variants. Histopathol 3: 467–488, 1979

21. van Bogaert L, Maldague P: Infiltrating lobular carcinoma of
the female breast. Deviations from the usual histopathologic
appearance. Cancer 45: 979–984, 1980

22. Dixon JM, Anderson TJ, Page DL, Lee DL, Duffly SW: Infilt-
rating lobular carcinoma of the breast. Histopathol 6: 149–161,
1982

23. DiConstanzo D, Rosen PP, Gareen I, Franklin S, Lesser M:
Prognosis in infiltrating lobular carcinoma. An analysis of
‘classical’ and ‘variant’ tumors. Am J Surg Pathol 14: 12–23,
1990

24. Horn PL, Thomson WD: Risk of contralateral breast cancer:
Association with histologic, clinical, and therapeutic factors.
Cancer 62: 412–424, 1988

Address for offprints and correspondence:Stuart J. Schnitt, De-
partment of Pathology, Beth Israel Deaconess Medical Centre-East
Campus, 330 Brookline Ave, Boston, MA 02215;Tel: 617-667-
4344;Fax: 617-667-7120


